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(57) Abstract: 

PROBLEM TO BE SOLVED: To decrease the viewing 
angle dependence by specifying the retardation or the 
like of each double refraction film. 

SOLUTION: In this device, the twist angle of the liquid 
crystal is specified to 220 to 260°, and the product of 
the double refraction AnLC of the liquid crystal and the 
thickness dLC of the liquid crystal layer is specified 
to 700 to 1000 nm. With the refractive index of abnormal 
rays nx(i) in the plane direction, refractive index of 
normal rays ny(i), and film thickness d(i), wherein i 
represents one of the two double refraction films, the 



retardation RFilm(i) defined by 

RFilm(i)={nx(i)-ny(i)}.d(i) satisfies the relation of 
|RFilm(2)-RFilm(1)|s200 nm. The angle &phiv;LC of the 
alignment direction of liquid crystal molecules in 
contact with one of the substrates when the twisting 
direction of the liquid crystal is positive, the angle 
&phiv;p of the absorption axis of the polarizing film, 
and the slow phase direction, namely, the angles 
&phiv;F1 and &phiv;F2 of the direction of refractive 
index of abnormal rays in the double refraction films in 
the nearer and farther sides to the liquid crystal cell, 
respectively, satisfy the relation of 
100°^&phiv;F1-&phiv;LC^140° or the like. 

COPYRIGHT: (C)2000,JPO 



<H9B*mMF* (JP) (12) 3t H 4# |f ^ $g (A) 



(51) IntCl. 7 
G0 2F 1/13363 
1/1335 



5 0 5 
5 10 
5 2 0 



(21) ffl»#^ ftRjpi 1-373884 

(22) ffi&B ¥^11^12^280 (1999. 12.28) 



(31) «5fc*fci3g#^ #ISrczil-2345 

(32) flBfc 0 JpjsSi l*p 1 £ 7 0 (1999. 



1.7) 



(54) mno&mi sMmm&m^m^ 
(57) imm 

a m&7F& «t t*s* ft^ti v ^sataKaa**};?. 

»A*ixfc»*-fevn 3 fc, (83157^^1 l £ x 2ft 

2 0° 4>E,2 8 0' £U M«y^-j/ 3 ^nL 
C-dLC£70 0 nmtf»e> lOOOnm, ^.Mtffy'^ 
/UJ*vy?7*-. ^ 3 vfl[S . i Rf i i m (2) -Rf i 
lm(l) |S20 0nmtU M^fOE^U], 



#^2000 - 258773 
(P2000 -258773A) 

(43)&BB0 ¥j£l24p 9 £22 0 (2000. 9. 22) 



F I 

G 0 2 F 1/13363 
1/1335 



5 0 5 
5 10 
5 2 0 



Sf^BfcR *fflf^ »*«coai3 OL (£10 M) 



(.71) tUmX 000005821 

(72)^w# jtar4> 
mmwm mm 

*KJfifFmrfc*^f^l006#iS! ^T«|g 

(72) ^mm fbm & 

*Rfl?RKrp^^l0O6#« fe v T«fg 

(74)ftSA 100097445 

#S± X8I (#2£) 



13< 




(2) 



1 

isiHjt^ >c /is&k mmwiikm t <Dm\zjsM $ tit- i & & 

h^ftte, 2 2 0° ^b 2 6 0° <Z>«6fflrt fdfc 9 , fiulE * 10 
R f i 1 m ( i ) = {n x (i)-ny 
I R f i 1 m (2) — R f i 1 m (1) 

Mtsffi 0 %^ffip B H ^-T-^ifir&]^-rR]co^*0 lc, mrtefi^: 

^MB9<OjiufElSJBST:7^ 20 



2000-258773 

2 

^B^MSrAn LCirSMIJaSId LC^oOfAnLC 
' dLCfi, 7 0 0 nm)5^1 0 0 0 nm©(Slrt|:i, 

9, mrsa2tt<^isjsw:7^/w^ 

(i) . 7^/u^J?£rd (i) 5£l-e«$ 
HSSuie^ffiSlFf^ -< /W*<Z> y fT—Zs 3 >-R f i 1m 



( i ) } • d ( i ) (Si) 
I ^ 2 0 0 n m (S2) 
^100° ^0F1-0LC^14O° 
-70° ^ 0 F 2 - 0 F 1 ^- 5 0° 
-70° ^ 0 p - 0 F 2 ^- 5 0° 
7 5° ^0F1-0LC^1 1 5° 
-70° ^ 0 F 2 - 0 F 1 ^- 5 0° 
-4 0° ^0p-0F2^1O° 
[«*«2] ftffS^«0LC. 0p, 
F 2i&sa3(^|i8«S:SSej£-tS*^ ffiflERf i lm 
(i) tt, A5<z>BI«SrWSi"Sri:Sr«FlKi-f5»* 



(S3) 



<5t4) 

0 F 1 fc ±0** 



4 5 0 n R f i lm (l) ^ 6 0 0 n m 
6 0 0 nm^R f ijm (2) ^ 7 5 0 n m (S 5 ) 
Ii»*S3] i!)(fe^0LC\ 0p N 0 F l#>£Tf<t> * (i) S6CD^^rSJSt" -5 
F 2***4 Olil^KJE^SS-gN ffiTlERf i lm * « 1 t^SE*<7>SltMffifi*^3R^o 
3 0 0 nm^Rf i lm (l) ^ 5 0 0 n m 
300nm^Rf i lm (2) ^5O0nm (S6) 
[ff93fc«4] HulBiK*0^>f^ h^f*. 2 4 0° &mWi<Dj5fa<Dm$T&n z (i) ^fV^7t^l$il 

2 6 0° ^ffifflrtfcifcsr t*W«fc-rs»*JSl^?> 30 6Zffi»Qz (i) fct, S 8 OBB«S:j»JEi-S £ £ 



1^ 



(i) } / {nx (i) -ny (i) } 



(5£ 



Qz (i) = {nx (i) — nz 
7) 

0. O^Qz (i) ^ 1 . 0 (S8) 

Q z ■ ( i ) = {nx (i) -nz (i) } / { n x (i) -ny (i) } (S 
7) 

0. 0^Q z ( i ) ^ 1 . 0 K8) 



« 1 fab 3 s-cco^-rn^ 1 *^is«^RitMaeB%** 

* 5 i£ffi*<z)Klt§SiS**^*^o 



50 



^mt-r^m-^m 1 3 sT^vr*^ 1 *^ie* 



3 

[»*S13] Huf23feSl+#a«. 7VUS~^£fc 

[0 0 0 1 ] 
[0 0 0 2] 

t^ms, phs, pda mmmnm 

[0003] m&m7Fm*te, »^ b^nanBEr^ 
r srfT 5 a* , ii fi^f^feit^ 6 (d xm\^m h 

^*»l-***«/j*«i»-r-5^K^*S^, ****** 

XAm<m&*te<t>wm&&ti^rz.»7r:mttm&x~% 

[0 0 0 4] W«JIOii^^m^ffirttF«dS^ 

[0 0 0 5] ^^^S#tMffiB B B^^^f^^-fe/ui: r 
¥fr S-fiiDfc Lfc56^aiS*f*t5ff 0 %-C\ KiRtt^SiiC 

fijfes-e^-r «t 5 9 > RM*fi» 3 3 %xmrrh t 

(0. 9) 4 X 5 0%= 3 2. 8% 

T^5o #|;ttf v #fl?8- 2 0 1 8 0 2-§-4*#U 4*B8 
¥7-1 4 6 4 6 9^«l:ffif $nr^5 0 ^KZ?*^ 

(0. 9) 2 X50%=40. 5 % 



(3) 4#PJ 2000-258773 

4 

ir*9, iS7t^-Y/i-A^2t$cffl^y u c:^^^J-L^T^ 
2 4% (= (4 0. 5/3 2. 8) X 1 0 0%-100 

[0 0 0 6] — ^/I^^fflV^-Tf-^M ^ h 

BErfij o*JBSf t myt y * a- a k i o r«fe* 

*SrfT5S*tM^7— S£eH*^B (#i¥6~3 0 8 
4 8 1^9) &Ji|g£tl/r^6 0 
[0 0 0 7] HI 5I3\ lttODffl3t7>r/^ «B3tfi) t 

7^/M5 2, {I^^/i^ 5 l ^miii^ifcgL^A' 
A 5 0 £r«M UTR»a*****^dS«^S*u5 0 
[0 0 0 8] 

i-r^KJSl L^L&^ib, «t£:7 
>r'/W*§: 2«cffl^§^ltM^^^^(-*5^r, #9 

—?>(A'*$:m^x# : 7<--m&%nom&, +^4^5 

[0 0 0 9] ffit3t:7^/^Srltfe^-r5r i:^«t 

i^t. ft?—? ^ ^?&m^^xti7—m7F%rxoM&, 
30 ^ltv^o iftM^««^c^stta« H B 0 ^^i- 

k\zk k*i£bt£\<\ 

[ooio] -rftfr-h, A%ty£<vA%$jjfa^£vmm?F 

[ooi i ] ^7t, ^ ^^/i^^^ffl^-r^^-r ^ h 
I ib \z 2 tfc<^ m yt y & a £ ffl ^ r t m m w * w 5 * 

-Q$>Z>tz.)to^ 1 6KIS4 0 9 6fe«*>fcif<?50KIH • ^ 
[0 0 12] ^75 — 

50, t^V^SIffiSr^LT^So 




5 

[0013] #389ira\ ±asUfcroJ: p^r^J: 5* 
5 # 9 — *s <£ o^e y ^ a K#tMttft^3i^S:«flfe-r 

[0014] 

Kl*3^T\ «EiB<£>3''f * hft&tfS, 2 2 0° ^b2 6 0 
° (7)$aia^]^fef9 , SJES^«JS*fAn LCi:S 0 0 B lfd * 

RFi lm (i) = {nx (i) — n y 
I RF i 1 m (2) -RF i lm (1) 
100° ^0F1-HC^14O° 
-70° ^0F2-0F1^-5O° 
-70° ^0p-0F2^-5O° 
7 5° ^0F1-0LC^115° 
-70° ^ 0 F 2 - 0 F 1 ^- 5 0° 
-4 0° ^0p-0F2^1O° 

[00 15] ^coS*tMjKfi^*^tc:*3V>T, 

fl^t£i^5ZffiSQz= {nx (i) -nz 

(i) } / {nx (i) -ny (i) } M*fLT, 0^ 
Qz (i) ^1. 0&mtt£i\Z.fcm$T7'(/l'J*<D& 

So 

So 

[0017] 

l$&W<DmM<DMM] SIT. &mw<n^MMM\zo^ 

[0018] dasfcjgn i ) 0 1 fi, &5&m<o$$ i 




(4) 4$Bfl 2000-258773 

6 

* L C t <£>SA nLC • dLCft 700n mfa h 1 0 0 
\z.ttfcTZ>W^% i (^-fe/Hrffi^fflS* i = 1 . m& 

•fe/^bav^ijsr i = 2) t ^ ^r^imvxy ^ /^<om 

rt^S«*JSHf*S:n x (i) . g«$^ny 

(i) , :7>r/uAff£rd (i) irbfci:^, SiT^J 
(i) ifi^ S2<Z>BI^£:8JJ£U ^HBir/K7)*¥ffi^)— 

^t-5^O^ B B 0 ^coia^]^fRiO9^^0 LC, {S^^ 7 

^/UA^a^ffiJFf^^lpJ^^I** F 2^5, S3**: 

( i ) } ■ d ( i ) (it 1 ) 

I ^ 2 0 0 n m (*C 2 ) 



(*3) 



K4) 

2 b. #J;t«B3te:7^/W* l l £rIEB Lfc l #cM3t;1£;d" 
30 1 3 KtftffiKltffi; 1 8 SttfcTffllSffi 1 9 t , * 

^—•y^jv? i s tmmmm i 6t>mi$.£inti±wmm 

So 

[0019] H2ft ^1 <DmmMm\zisi-fz>K$tmm 
ba^ia-c&So 2 0 -^s*s v 2 1 fiifflaawsffi 1 

4 MJg-T S^^T^IdfRj^r ft, 2 2 fctTHBISffi 191: 
40 m<O^M9x^-(^J^ (1) 1 2 a C9iS*i$fc^fa, 2 4li 

<H*^-</^ 1 lffiOottJffljFf^-r/^ (2) i2bcoiS 
tsWi^ft, 2 5 tes^e^/i^ 1 1 <z>«(fc*fcfrftS:;^ 

[0 0 2 0] S912 0^5>»JoT, 0LCOfi 

TftflSffi 1 9 ±^>^B B B^^iafnl^[p] 2 2 O^*, 0 L 

cteJhfliJSWStEl 4 ±608Jfi5)-^6DiBiBi^fpj 2 1 60^ 

ft. 0 F 1 \$m.miBx7 4 (1) 12a(Dil^tt^r^ 

2 3cD^ft, 0F2«ftI}f7^/^ (2) 1 2 b (DM 
ffitt^fp] 2 4 (Dj%m, 0pM3fe7^;^l 
50 ^r^J 2 5 <^^i*S:-?r jx-P^-To 



(5) 



2000-258773 



[0 0 2 2] J^TJc. *HJE^ffi{^^tt^SltM®B B 0 ^ 
[0 0 2 3] sr. ±«SWSS 1 4 *3 «fc VT«KK 1 

t7>±^ • a * K ( I TO) Srjgi^ 

ttS^T'&SitERttffil 8&]&tii'tZ> 0 391 S 

[0 0 2 4] ^ LT, ±«HJg^ l 4 Ji<z>jgiaSfc»M 
fetf^x^TJ^i: 1 . 0 w t %SALfcJ»S!'fki4^— 
/M#flB«:B«iW U TflUSte l 9 ±iaZffim<D@k<z>ffiffi t° * 20 
RFiIm(i) = {nx ( i ) — n y 

ai(d*3v^, i mmm-y^/uj* (d 12 

a. mm$r7 V (2) 1 2bl^ ^n-^nt-^fiSi- 
57^1, 2-Cfc«9. nx (i) ^#fflJBJff^>f/UACD 
ffiF*J<Z>SSf36H$f^ ny (i) «*n^*tO«3t®»f ■ 
d ( i ) fe^th^tUD? ^ /IsJ^m^^lTo 

[0 0 2 6] &htt<D±.\^ -^—v^^yu—cDm 

fty^/UM. (ffiSlffc^X* («) 1SQ- 1 8 5 2A 

p) \zrr^*f-y\sT (ag) A&aaSrifibfciH*^^^ 

[0 0 2 7] ^Ji^J:5fc:LTiaig$^cS#S^ B B H ^ 

I R f i 1 m (2) -R f i 1 m (1) 
10 0° ^0 F 1 -0 LC^ 1 4 0° 
-70° ^ 0 F 2 - 0 F 1 ^- 5 0° 
-70° ^0p-0F2^-5O° 

[0 0 2 8] ±lS*f*fi, »»436^>5^U'-v'3y 

~C\ KTIi/TtJ: 5 *HJfi0iJ-T??SSLfco HCO-3 
5° , 0LC=35° % QLC=2 5 0° . 0 F 1 = 1 
5 5° n 0F2=9 5° , 0 P = 3 5° t Lfc4§^:fc 
^T, I R f i 1 m (2) -R f i 1 m (1) | # 1 5 50 



8 



* — X£r 2 0 0 ffi/mm 2 COm^X^ U ±flU39i£jR 
1 4 fcTflOSffil 9S:2v^^^:|^!9^i^^ i5 0°CT-> 
^-^»HBS:8!fbi"5o An-0. 14^f 

[0 0 2 5] ^(7>£ 5i-br^b7^^ B e B ir/Vl 3(75± 

•t^-ratt^^-Yx^s 5%r'fc5»sL^^ywA i 

(—fX*5) = / (^RSiS*) X 

10 0 [%] 

(i) ^-^tL^tugf^CDffiJaSf 7>f /U^ (1) 12a N 

mm$t7^/uj± (2) i 2b^ gftttas-tn-eftj^ 

( i ) } ■ d ( i ) (S: i ) 

^C+18 0° ) 2*2 2 0° ^P)2 6 0° ^ffifflrt-ffc 
19 , SSH^^ffifflSf A n L C <h jftAJBff d L C £ (DfgA n 
LC • d LC-r*to*>ffifiJB^y &7*—i/aZ/ffi7 0 0 
nm^>fe 1 0 0 0 nmcottirtt?*!!), 4 

(1) 12a^Jj;i;SlJf7^M (2) 12b-tW 
*U£>y >a VRF ilm(l) *5J:U«RF i I m 

(2) 2 U 0LC N 0p, 0F1*5 
J:D^0 F 2^sa3coB8«S:S(Jsrs*^*5V^, fi^ 
*a s 915<, ffiv^^ F7^ ^feoDSm 



^ 2 0 0 n m 



(S2) 



(*3) 

0 nm-efe5 AnLC • d LCSr^-fbS^TS 

M^-YXit^m^m^t^t, 7 0 0 nmHlO 
0 0 nm(7Dfg(ST% E#t*dSfS < . R 

-X:7 j/ ^ -e- K©K»I»i«^^^|ia-et -5 r 
[0 0 2 9] aj H %co^>f ^ h^Sf-o^Tf^:, * 



(6) 



12000-258773 



9 



H2 6 0 9 its ^ i^i: 9 , fi-f^-jt 1/2 
0 0 6*T-«B» IT & ix5 £ t>ttS 

<£>*§^Mf3;7^ — 7^ — It 1/2 4 0JKT _ CB»-e*5 

4 50nm^Rf i 1 m (l) ^ 6 0 0 n m 
6 0 0 nm^R f i 1 m (2) ^ 7 5 0 n m 



10 



* [0 0 3 0] ^fc, SJflrfc/H 3 fulfil/ MSOtf^SffiSr;?^ 
A- A (1) 12 a^!i^i/ 3 yR f i l m d) 

(2) 12 b^^f^a yRf i 1 m (2) ^5 

^Srffi; < -J" 5 £ t SrfflSK LT^6 0 



r^T^ffclftM, An L C - dLC=8 5 0 nm, Rf 
i 1 m (1) =5 00 nm N Rf i 1 m (2) =700 
nm, HCO=35° , HC=35° , QLC-2 
50° , 0 F 1 = 1 5 5° , 0 F 2 = 9 5° , 0 p = 3 

i/2 4 07^-7>f -itxmm Lt-t^ (DiEUum^ t 
Lray^Lfco z<Dt%, Rf i 1 m (2) -r f i 1 

m (1) = 2 00nm > 0F1— 0LC=12O° N 0 
F2-0F1=-6O° , 0p-0F2=-6O° X&> 

«2, ^3<^4=£p^ltv^ 0 

[0 0 3 1] »|]0S*i:Lm ny^7^h7. 5, 

Yflsjfejj-eco &mff«Dfcmm& 12. 5 % ^ ^ 5 
wtt^^^tb^io mm^fab&m^xmm&x 
mfc-t&coxi emm 4 0 9 6&m^t^m^h^>^t 



20 



[0 0 3 2] fcfc, -£T/B^jWKfi/l(£>y 
WtAnLC • d LC$o£Zimm&f7^/l<'J±<D}) #7*— 
^a^fiRf i 1 m ( i ) fi N A = 5 5 0 nmO)fe|^ 

[0033] (**®ji2) *mmi&m\z*s\'}&&»m 

I R f i 1 m (2) -R f i 1 m (1) 
7 5° ^ 0 F 1 - 0 LC^ 115° 
-70° ^ 0 F 2 - 0 F 1 ^ - 5 0° 
-4 0° ^0p-0F2^1 0° 

[0035] ±f^^^o#sb^4^c:ov^"r^i, ^ti-^-t 

J: 5 4^i6WT?fl|»Lfe 0 0LCO = 3 5° , 0 L C = 
35° , QLC=2 5 0° , 0 F 1 = 1 3 0° , 0F2 
-70° , 0p = 5 5° t Lfci&^{C*3^T, I R f i 
lm (2) -Rf i lm (l) |^l00nmt?*5i 
AnLC - d LCS:S6ft$^:TS#t^-K"C36^ 
WM4«r8'J^1-5<fc, 7 0 0 nm^bl 0 0 0 nm(O«i 



(S5) 

mm t mm^mmmm^ & urn 2 (OK^mm^m^m^ 

[0 0 3 4] »10|IM^ffi^*3VNTBlWUfe»je^«B 

^(djol/^T, SSS<?5^>r^h^* (0LCO + 0LC + 
18 0° ) ^ 2 2 0 o fab 2 6 0° <Z>tefflrt-C#>SK jfc 
B e H C0ft®JffAn LCfcjBWISffd LCi^SAnLC • 
d LC^7 0 0 nm fa lb 1 0 0 0 n m(7>«SHrt"C*> 9 , 
ttfflJfr^-r/^A (1) 1 2 a*5j;r*fflJffi£f^-</t'A 
(2) ^bttifti^y^f-e/ayRf i lm 
(1) fc«fcMf i lm (2) 2S5t2<Z>BI«Sri«JEU 
0LC, 0p, 0 F 1 *5j;tf0 F 2^*4<^B8«SrSSJ£ 

h$mhti, Mm&<D&mm7f;&*iMx\ un^i±<D 



^ 2 0 0 n m 



(a: 2) 



3 0 0 nm^Rf i lm (l) ^ 5 0 0 n m 



«4) 

[0 0 3 6] ±fsif^t:^, -T*to*>a;2S:« 

[0 0 3 7] JSfi^H 3^iai/^ij6r>aJBJff7^ 

& J* (1) 12 a©y^f->3yR f ilm(l), 

(2) 12 b<Z>y ^t*— *> 3 >Rf i 1 m (2) tfSjt 6 




11 

3 0 0 nm^R f i 1 m ( 2 ) ^ 5 
r ^-e^tf^i^, AnLC-dLC=8 5 0 nm, Rf 

1 lm (1) = 4 5 0 nm, Rf i lm (2) =350 
nm, HC0 = 35° , 0LC=35° . QLC=2 
50° , 0 F 1 = 1 3 0° , 0 F 2 = 7 0° , 0 p = 5 

t^o Rf i lm (2) -Rf i 1 m ( 1 ) = 

2 0 0 nrru 0F1-0LC=95° . 0F2-0F1 
--60° . 0p-0F2=-l5° T>fc?) N iC2, it 

[0 0 3 8] m7£%£$kt LTtt:, h 8. 5, 

Yffi»3^<7>es^coE#t*as i 2. 0%<t^5&£?# 

^gAn LC • d LC&JcWMi^^A-i^y ^r"— 
> 3 l/WR f i lm (i) IU = 5 5 0 n mCO^id^f-T 

[0 0 3 9] 0£ffi^flg 3 ) ftfcl, *$&W(Dm 3 <Z>HJj| 

Q z ( i ) = {n x ( i ) — n z (i) 
0. O^Qz (i) ^1. 0 

[0 0 4 2] it 8 <Z)gM8 iv^^f^WSat* 
Mo^Tf3\ «T{-^i-«fc5*lilfi'0a-CffllSLfCo An 
LC-dLC=850nnu Rf i lm (l) =500 
nrru Rf i lm (2) = 7 0 0 n m, 0LCO = 35 
° , 0LC=35° , £3LC=2 5 0° , 0 F 1 = 1 5 
5° ; 0F2 = 95° . 0p = 35° t L/^^Klo^ 

1SfflSf7>r/^ (1) 12aOZ«QZ (l) t 40 
«ffi#r:7^/WN (2) 12b©ZStQZ (2) Sr-tix 

[0 0 4 3] [2 3 Ktj*1- 0 IK 3 (a) tt*^ 

fft^t^ttntfe^ H3 (b) &TXfa(om.fim 

[0 0 4 4] H3iCjoV>T. mmffi^^/UJ* (1) 12 
a£7}Q 2 (1) =1. 0^^(C#@i-^,i:, Qz 50 




(7) &m 2000-258773 

12 

OOnm (S; 6) 

*«^*3J;^S!at^JilHi:lRlCTfcSo L^ot, #Hi6 

[0 0 4 0] S*: N 11 1 L/cfflit fWI^COiTrLS^it 
10 A 1 2 a&JrtM 2b^ LT, Jttt^ffirt K*>5 — ffl* 

[0041] mi (ommmm^^^xmm i^r^mmmm 

^S&f^^/i-A (l) 12 a:teJ:u*»ffiW:7-f/W* 
(2) l 2 b*tb**ttco^^/UAffi{rSil[*^[pio5JSlFf 
z (i) ^V>t^ 7 t^l^^ ZStQ z 
20 (i) ^S:8^DB8«S:^»JE•r5«^i^:*5V^T, 

} / {nx (i) -ny (i) } ( 



(2) 0^&Rttm<D&ft&Lt£&&&kAj}?'p% 

[0 0 4 5] Qz (1) =Qz (2) =0. 5(75 

«£\ Qz (1) =Qz (2) =1. 0fiD»g\ 
t>\ Qz (1) =Qz (2) =1. 5(7>*-fr*rittti-S 

[0 0 4 6] bfc^oT. ^8^)^^7t-r^^*3 

[0 0 4 7] 4*5, rrt^V«ii^y^f-v'3 
^lAn LC'd LC*5j:U^^@^7^/WAc^y 
^ayfiRf i lm (i) li^ = 5 5 0 nm©jfcW 

[0 0 4 8] **5 % *»W<Z>K»Sttfi***^tt, _L 




13 

[0049] ±a^L^#^Ji?fli^-^v^T. mm 

[0 0 5 0] ±a!Lfe^S£?F^l-*3^r, ^ 

[0051] jtabfc^fiifi^ig^^'r, «a 
u t ^ rottiiuPSo til bns ©^tt4 < . ^j^tf 

@4 (a) |OTfJ:5lcfta7>r/^i OSMH*^/!' 
AllMltff7^^ (2) 12b (7)^(^it/cl^ 

0 4 (b) J:5{-*a^>r/^i o£r±£BS" 

[0 0 5 2] ^f5C, *«iW<^SJlt®i£6*;^*^ 20 

m@JffAn LC^KIffd LC^<7)iAnLC • d L 

7 0 0 nm^b 1 0 0 0 n m<£>f£ISF*ii3:£> 19 > 5^2 30 

[0 0 5 3] 

tax, M^fecoan^ds^iffi-c, «^^tt^>^^ 




4#PI2 000-258773 
14 

Iftar^-Ct 5 i: ^ 5 £ t 3 0 

[iffio»*4RWl 

[[Hi] *«K^«l^ib^3*^^*li6?effi^*3tt5 
R»S*S^**^&*1~»fffi0 

[0 3] (a) *IP^Ol3^)^liii^W^Kit 

( b ) **9JC0® 3 O J£jffi^f§t£:j3tf- ^S«"^B B B^ 

[04] (a) ^mm<Dmi^hm3^xcommmm 

Sr?rci-Brffi0 

[0 5] tt3K^E**S«S^*^^«^JS:^»fffi 
0 

[«Ff<^tt«] 



1 


0 




1 


1 




1 


2 a 


w&fcy^^^ (i) 


1 


2 b 


«JBW7^/^A (2) 


1 


3 < 




1 


4 


Ji<H89!a&K 


1 


5 




1 


6 




1 


7 




1 


8 




1 


9 




2 


0 




2 


1 




2 


2 




2 


3 




2 


4 




2 


5 






[1213] 



(a) 



1 1 



0 



































< 






* 



















"-gi>iJK3g>=i. 



0 10 20 30 40 90 60 70 



<b) 



£13 




yi>=i.<vc3c^=i- 



0 10 20 30 40 50 00 70 



[B4] 



13 



—11 
-—10 
— 12b 
■ — 12a 




(10) 



IB 5] 



51 
52 
54 

55 



53 S 



#0H 2000-258773 



Searching PAJ 1/2 ^ 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-258773 
(43)Date of publication of application : 22.09.2000 

(5 Dint CI. G02F 1/13363 
G02F 1/1335 

(21) Application number : 1 1-373884 (71)Applicant : MATSUSHITA ELECTRIC IND 

CO LTD 

(22) Date of filing : 28.12.1999 (72)Inventor : HATANAKA TAKAYUKI 

FUJITA SHINGO 
OGAWA TETSU 

(30)Priority 

Priority number : 1 1002345 Priority date : 07.01.1999 Priority country : JP 

(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the viewing angle dependence by specifying the 
retardation or the like of each double refraction film. 

SOLUTION: In this device, the twist angle of the liquid crystal is specified to 220 to 260° 
and the product of the double refraction AnLC of the liquid crystal and the thickness dLC of 
the liquid crystal layer is specified to 700 to 1000 nm. With the refractive index of abnormal 
rays nx(i) in the plane direction, refractive index of normal rays ny(i), and film thickness d(i), 
wherein i represents one of the two double refraction films, the retardation RFilm(i) defined 
by RFilm(i)={nx(i)-ny(i)}.d(i) satisfies the relation of &verbar;RFilm(2)-RFilm(1)&verbar; 200 
nm. The angle &phiv;LC of the alignment direction of liquid crystal molecules in contact with 
one of the substrates when the twisting direction of the liquid crystal is positive, the angle 
&phiv;p of the absorption axis of the polarizing film, and the slow phase direction, namely, the 
angles &phiv;F1 and &phiv;F2 of the direction of refractive index of abnormal rays in the 
double refraction films in the nearer and farther sides to the liquid crystal cell, respectively, 
satisfy the relation of 100° &phiv;F1-&phiv;LC 140° or the like. 



LEGAL STATUS 

[Date of request for examination] 27.12.2000 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1.ipdljpo-miti.gojp/PA1/result/detail/.../wAAAa23068DA412258773P1.ht 01/03/26 



Searching PAJ 




2/2 ^— v 



Copyright (C); 1998,2000 Japanese Patent Office 



http://www1.ipdl.jpo-miti.gojp/PA1/result/detail/.../wAAAa23068DA412258773P1.ht 01/03/26 



